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Regulated Expression of Genes in Plant Seeds 

WHAT IS CLAIMED IS: 

1 . A method for producing fertile, transgenic plants capable of the regulated expression 
of a cytokinin modulating gene in developing seeds comprising: 

introducing into plant host cells a genetic construct capable of preferential 
temporal and/or spatial expression of a cytokinin modulating gene in developing 
seed under conditions sufficient for the stable integration of the construct into the 
genome of said cells; and 

regenerating and recovering said fertile transgenic plants. 

2. The method according to Claim 1 wherein the introduction of said construct is carried 
out by a process selected from the group consisting of electroporation, PEG 
poration, particle bombardment, silicon fiber delivery, microinjection, and 
Agrobacterium-mediated transformation. 

3. The method according to Claim 2 wherein said process of introduction is particle 
bombardment- 

4. The method according to Claim 2 wherein said process of introduction is 
Agrobacterium-mediated transformation. 

5. The method according to Claim 1 wherein said genetic construct comprises a 
promoter directing temporal and/or spatial gene expression in plant seed operatively 
linked to a cytokinin modulating gene. 

6. Th e mothod accord i ng to Claim 5 wh e roin said s e od is from a dicoty le donous p l ant 
and paid promoter i s s e l e cted from th e group consisting of boon p phaseol i n. nap ifir 
^-s0Fi§lyeHWhaBd-so^ 

7. The method according to Claim 5 wherein said seed is from a monocotyledonous 
plant and said promoter is selected from the group consisting of maize 15KD zein, 
22KD zein, 27KD gamma zein, waxy, shrunken-1, shrunken -2, globulin-1, cim-1. 
end1 , end 2, and gzw64a» and barley ttp2. 

8. The method according to Claim 5 wherein said promoter directs embryo-preferred 
expression, 

9. The method according to Claim 8 wherein said promoter is globulin-1. 
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10. The method according to Claim 5 wherein said promoter directs endosperm- 
preferred expression, 

1 1. The method according to Claim 10 wherein said promoter is 27KD gamma zein. 

1 2- ThG method ao eordif ig to C l aim 1 wher ei n the oytokin i n m od u l at i ng g e n e i s se l ootod 

eytek-inif i catabolic e nzymec. cytok i ntn oatabo l io -eFHsyme antagon i sts and oytok i n i n 
bios y nthotic enz y me agonistSi 

13. The method according to Claim +2 1_wherein said modulating gene encodes a 
cytokinin biosynthetic enzyme. 

14. The method according to Claim 13 wherein said modulating gene encodes 
isopentenyl tranferase. 

ISvTho m othod according to Claim 12 whoro i n said mod b^tatfBg-gefle e ncod e s a 
oytok i nin oota -beBe-e r ^ zym er 

16. The method - ae G€^f»g4 G Cla i m 15 wh e ro i n caid modulating gene eno edes-oytoktfHft 
ox i das e . 

17. A fertile transgenic plant comprising a genetic construct stably integrated into the 
genome thereof, said construct capable of the temporal and/or spatial modulation of 
cytokinin levels in developing seed of said plant. 

18. The plant according to Claim 17 wherein said genetic construct comprises a 
promoter directing temporal and/or spatial gene expression in plant seed operatively 
linked to a cytokinin modulating gene. 

10. Th e plant according to Cla i m 1 B -whepein-^aid-se od i c from a d i cotyl e donous plan t 

(3 conglyc i n i n and soyb e an loot i n promoter. 

20. The plant according to Claim 1 8 wherein said seed is from a monocotyledonous 
plant and said promoter is selected from the group consisting of maize 15KD zein, 
22KD zein, 27KD gamma zein, waxy, shrunken-1, shrunken -2. gIobulin-1, cim-1, 
endl, end2. and gzw64a, and barley ltp2. 

21. The plant according to Claim 18 wherein said promoter directs embryo-preferred 
expression. 

22. The plant according to Claim 21 wherein said promoter is globulin-1. 

23. The plant according to Claim 18 wherein said promoter directs endosperm-preferred 
expression. 

24. The plant according to Claim 23 wherein said promoter is 27KD gamma zein. 
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25 . The p l ant according to Claim 17 w )=ief=ei n the cytok i nin modu l at i ng gono 4s sele cted 
from tho group concisting of gono s-efve oding cytokinin b i osynthotic cnz ymesr 
eyte kinin catabolic onzymos, cyto kiFHFhcatabofe-e nzyme antagonists on d-^^ytekim 
biosynthoti ^ cngym o agon i sts. 

26. The plant according to Claim 25 18 wherein said modulating gene encodes a 
cytokinin biosynthetic enzyme. 

27. The plant according to Claim 26 wherein said modulating gene encodes isopentenyl 
tranferase, 

28. Tho p l ant according to -Gtal m 25 whor o in said modulat i ng gone onc o^ o c a cytokin i n 
catabolic onzyme. 

2-9 . Tho plant according to C l aim 28 whoroin oo ^d-fR^^d^j kiting g e ne oncodos cytokinin 

30, An isolated recombinant DNA comprising a genetic construct that comprises a 

promoter directing temporal and/or spatial gene expression in plant seed operatively 

linked to a cytokinin modulating gene. 
34. The DNA ac c ord i ng t^ ^^n ^ifhfarf:»i j:^.R^a^^ed4 c from a d i coty l edonous plant 

afid-g a i d promoter i c polect e d from the group cons i Gtin g-ef-be an p phaseo li n, nap i n, 

p conglyoinin an d-so-ybeaH-te ctin promoter. 

32. The DNA according to Claim 30 wherein said seed is from a monocotyledonous plant 
and said promoter is selected from the group consisting of maize 15KD zein, 22KD 
zein, 27KD gamma zein, waxy, shnjnken-l, shrunken -2, globuIin-1, cim-1, endl, 
endZ, and gzw64a, and barley ltp2. 

33. The DNA according to Claim 30 wherein said promoter directs embryo-preferred 
expression. 

34. The DNA according to Claim 33 wherein said promoter is globulin-1- 

35. The DNA according to Claim 30 wherein said promoter directs endosperm-preferred 
expression. 

36. The DNA according to Claim 35 wherein said promoter is 27KD gamma zein. 

37. Th e D NA a c cor d i ng ^'-^ r i n i m \A/hP>rP i n t he-^ytoklR in modu l ating gone i s s e l e ct e d 
from the group c ong i ^t i nri of jon'^^ r^nrnH i nj tf-y inkicti n hinr.ynth n tir: nnzym e s, 
cytokinin catabolic onzymes, cyto l dnin catabolic enzymo ontogon lst s and cytokinin 
bio cynthot i c e nzymo agon is ts. 

38. The DNA according to Claim 3? 30 wherein said modulating gene encodes a 
cytokinin biosynthetic enzyme. 
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39. The DNA according to Claim 38 wherein said modulating gene encodes isopentenyl 
tranferase. 

4 0. The DN /Va€ Gording to Claim 37 wherein sa i d - m odula ting g e ne oncod e s a cytokin i n 
catabol i o engym e? 

4 1. Th e DNA according to C l a i m ^0 whor oi n sa i d mod t j tating-geBe onoodoD cytokin i n 
ox i das e . 

42. Host plant cells having stably introduced therein the genetic construct of Claim 30. 

43. A method for improving stress tolerance and yield stability in plants in need thereof 
comprising stably introducing into cells of said plants a genetic construct capable of 
preferentially expressing cytokinin modulating genes during the lag phase of plant 
seed development and regenerating and recovering plants from said ceils. 

44. The method according to Claim 43 wherein said preferential expression occurs from 
about -14 to about 25 days after pollination. 

45. The method according to Claim 43 wherein said preferential expression occurs from 
about 4 to about 21 days after pollination. 

45. The method according to Claim 43 wherein said preferential expression occurs from 

about 4 to about 12 days after pollination. 
47. The method according to Claim 43 wherein said preferential expression occurs from 

about 8 to about 12 days after pollination. 



